' Searching PAJ 



1/2 s<— c J 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-109345 
(43)Date of publication of application : 18.04.2000 



(51)Int.CI. C03C 17/34 

G02B 1/11 
G09F 9/00 
G09F 9/30 
H01J 11/02 



(21)Application number : 11-221292 


(71)Applicant 


: NIPPON SHEET GLASS CO LTD 


(22)Date of filing : 04.08.1 999 


(72)Inventor : 


NAKAMURA KOICHIRO 






TSUJINO TOSHIFUMI 


(30)Priority 






Priority number : 10221353 Priority date 


: 05.08.1998 


Priority country : JP 



(54) GLASS PRODUCT COATED WITH ANTIREFLECTION COLOR FILM AND OPTICAL 
FILTER FOR PLASMA DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a glass product coated with an anti reflection color film 
which has excellent antireflection performance for visible rays and which arbitrarily controls the 
color tone of transmitted light and which has high transmittance for visible rays, and to provide 
an optical filter for a PDP by using the product described above. 

SOLUTION: This glass product coated with an antireflection color film is produced by forming a 
high refractive index film on a transparent glass substrate having a refractive index of 1.47 to 
1.53, and further forming a low refractive index film on the high refractive index film. The high 
refractive index film has a refractive index of 1.59 to 2.30 and a thickness of 80 to 140 nm, and 
contains 0 to 85 wt.% silicon oxide, 10 to 95 wt.% titanium oxide and 5 to 30 wt.% gold fine 
particles. The low refractive index film has a refractive index smaller by at least 0.20 than that 
of the high refractive index film, has a film thickness of 70 to 99 nm, and contains 90 to 100 
wt.% silicon oxide. 
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St5:iW§, affiKStfteitllSSWt-SPDPS 

[0 0 3 8] 

mm<Dmm<Dmm] mz. *%w*&&mi3.mmm\z 
40 &r>-g.\zwm\zmn-?z>. 

WMomm yyy,zi^r'mwvx^^^>-(vy° 

£*tf4T i 02@J£#£ 1 6. 5 Xf 1 

oj ) 50gtr. o. iNif[»6gtx^-;H:nv;^4 
-f^S?g2i:bfco itlttS i 02B»4)-*2 OX^W 
so [0 0 3 9] [^^ffl«m^©f^St] tfyXgrnfr 



43W2000-109345 (P2000-1 09345A) 



(7) 



%.?-9>mtL\. mm (xf^tav;^) . wnt^ 
mmm2. &mn aaft:&»4*fn*) <z>m\zm&m& 
s^u 2mm^uxmw Lxm^mmn (hi -hi 
5) T*-?mm9TmmMffcmmm.&iy>&ntzo mmizm 

2lZ*Ltz1B.!&ltmzLtztf-z>Tmififc&*% (Ll-L 

1 5) Ttt&mmmmMtfimwiMVi&'&it. 

[0 0 4 0] [HSS0U-1 5> Jt««l~4] ±fBf£ 
SLf;i«H15ffl^T, ImmTlOcm 10 

x 1 0 cm<D^rm<DV-?ft&i*r<imMf&j$.(Dm3g&m 

S30 0 0 r pmTl 5#^t;>3-r-{ >if^ff-z> 

tco s«<d»k:5 5 ox:T2ftmmmmisTmmmmm 

0 0 0 r pmt 1 5#PIX t J >3-T-f >^Sfrl\ a 

%L<»mz5 5 o^T2ftmmmw\s-c&mffimm&&m 

IMS ( rRvisKffij ) *3 t t^»®fiiJ43«ttX^®fliJ^^. 
<DKtt£<e;&£i.mm ( rRvisPSffij ) ©2»D£«!5£ 
Lfco pIS3t*2a*Tvis (D3tJR3t) UJ IS R 

3 10 6 fCft^, Sii3te©feStroViTH J I S Z 

8 7 2 9fc«V>aiS£Lfc. 

[0041] mmmmmn^i&mmmmmm.^ mm 
ii* (Tvis) . aaftoeg. i$£zmmytmR9t& so 

(Rvis) tt*5(C^-TiilOT-*ofco 

trM*f¥ ( TRvisi^fflj ) tt, JK*fR&lt*feBi£;tf7 
X3S«©>H8aa©*Ktt«Lfc*£-<ZXRIt* ( TRvi 

s^ffij ) 3. 8 x<tot>/jNa<, i.2xtr*ofc. 

[0 0 4 2] HfttUTai. 2fc*Lfc£*J* (H2* 



12 

*~H 1 5i5j;tfL 2-L 1 5) Srffll^T, «3~g4l: 

-Steffi*, mmm, ^^umm^^n^enm-r^ 
««^f7^*fl (*se^u 2~i5) cms©* 
[0043] mmm i ~ 8 -m. % 5 tc^r «t o \z, m 

Ta = -3. 1- — 8. 4 7*b = - 2. 9- — 7. 8 ©i8i® 

an. o%&.t<d, KM®±m&m-»7*m&*®iz. 

*SS#J9~1 ltd »6SKJRUSiifi**#fi. 1"te 
WLabgM-Cglta = 0. 3~0. 8Tb = - 

3. 5 1 0. 5 CDajiTtfeSTS 0 . Kffi«<B*©fi 

»sp ( TRvisKMJ ) #1. 0%J^T©> ESfB&lkll 
feIi/7XMSffc. *fc*»m 2~1 5t(t It 

TSbta=2. 4-9. 8tb = -5. 3- — 1 . 8 <D 

mmyt&mT&Q^ mwm<DW5i®.K%.Mm < rRvi 

p°B^f#fco ^UT*SS^J 1-1 5 (DT^TCDKM IfcifcBS 

«e«*5^«s«6 ox£n±©Bi«3te«aia* (Tvi 

S) ^TTKLfco 

[0044] m®9rmwiMtiimmi6Wi%.izm&mffimm 

i*5JS#T$l8l©lglJ?£8 0- 1 4 0 nmOfBfflGDft 
fc, *fcttffiJB#f*K©g|ffS7 0-9 9 nm0«i© 

mz^fzummmm 5 <tHi;#8cTK*n»ii:*eR 

*«^5X^o°d (it$£0ijl~4) 

)Rffi«0*fl)?rS3teK*t* ( TRvis^SJ ) H3. 0- 

4. 2%TafeD. *S£#iJ (0. 4-0. 9%) iZit-^X^S 

m%:KttViik&mt.w*>ftiz'£iT^rz. ^tzitmmv 
vj®.%:mmmm (Tvis) «6 ox*#rp»t)*jfi« 

(6 0%£U) Hit^T^oTV^o 
[0 0 4 5] 

[SI] 



:1 (g) 



WM2 (g) 



(g) 



mu 
(g) 



1 

2 
3 
4 
5 
6 
7 
8 



H 1 
H2 
H3 
H4 
H5 
H6 
H 7 
H8 



2 5.8 
2 2.1 
2 0.6 
1 8. 5 
1 5. 5 
1 7. 3 
1 8. 5 
1 4. 6 



0 

3. 0 

4. 3 
6. 0 

6. 5 

7. 0 
7. 8 
9. 3 



3 
3 
3 
3 
0 
3 
7 
3 



7 3.0 
7 3.6 
7 3.9 
7 4.2 
7 6. 1 
7 4. 4 
7 3.1 
7 4.9 
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[0 0 4 6] 



[0 0 4 7] 









(8) 










n 










14 


9 


H9 


7. 9 


12.8 




2. 0 


7 7.4 


1 0 


H 1 0 


8. 5 


1 4. 3 




1. 3 


7 6.0 


1 1 


H 1 1 


9. 4 


1 5. 3 




0. 7 


7 4.7 


1 2 


H 1 2 


10.0 


16.8 




0 


7 3.3 


1 3 


H 1 3 


10.0 


16.8 




0 


7 3.3 


1 4 


H 1 4 


10.0 


16.8 




0 


7 3.3 


1 5 


H 1 5 


9. 7 


1 6. 1 




0.3 5 


7 3.9 


1 6 


H 1 6 


10.0 


1 6. 8 




0 


7 3.3 


*io* [82] 
















mm 


2 (g) 




(g) 




1 


L 1 


2 5 


. 0 




0 


7 5.0 


2 


L 2 


2 5 


. 0 




0 


7 5.0 


3 


L 3 


2 5 


. 0 




0 


7 5.0 


4 


L 4 


2 5 


. 0 




0 


7 5.0 


5 


L 5 


2 5 


. 0 




0 


7 5.0 


6 


L 6 


2 5 


. 0 




0 


7 5.0 


7 


L 7 


2 5 


. 0 




0 


7 5.0 


8 


L 8 


2 5 


. 0 




0 


7 5.0 


9 


L 9 


2 5 


. 0 




0 


7 5.0 


1 0 


L 1 0 


2 5 


. 0 




0 


7 5.0 


1 1 


L 1 1 


2 5 


. 0 




0 


7 5.0 


1 2 


L 1 2 


1 9 


. 3 


2 


. 0 


7 8.8 


1 3 


L 1 3 


2 1 


. 3 


1 


. 3 


7 7.5 


1 4 


L 1 4 


2 3 


. 0 


0 


. 7 


7 6.3 


1 5 


L 1 5 


2 4. 


. 0 


0 


. 2 6 


7 5.7 


1 6 


L 1 6 


2 4. 


. 0 


0 


. 3 


7 5.7 


* * [S3] 














mm 




T i o 2 


S i o 2 


Au 






(nm) 


1 


8 5 


0 


1 5 




2.2 0 


10 0 


2 


7 3 


1 2 


1 5 




2.0 7 


1 0 1 


3 


6 8 


1 7 


1 5 




2.0 0 


10 7 


4 


6 1 


2 3 


1 5 




1.9 5 


10 8 


5 


5 1 


2 6 


2 3 




1.8 6 


10 8 


6 


5 7 


2 8 


1 5 




1.8 6 


10 8 


7 


6 1 


3 1 


8 




1.8 6 


111 


8 


4 8 


3 7 


1 5 




1.8 0 


1 1 0 


9 


2 6 


5 1 


2 3 




1.7 6 


12 3 


1 0 


2 8 


5 7 


1 5 




1.7 6 


12 2 


1 1 


3 1 


6 1 


8 




1.7 6 


1 2 0 


1 2 


3 3 


6 7 


0 




1.7 6 


1 0 1 


1 3 


3 3 


6 7 


0 




1.7 6 


1 0 1 


1 4 


3 3 


6 7 


0 




1.7 6 


10 0 
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[0 0 4 8] 



[0 0 4 9] 















(9) 






































J 0 


1 5 




3 2 




6 4 




4 






1.7 6 




1 0 5 


1 6 




3 3 




6 7 




0 






1.7 6 




1 0 0 














* * 


It 


14] 
















IS%) 






n 


mm 




KJ* 






s i o 2 






Au 












(nm) 


i 




1 0 


o 






0 






i 


. 4 6 




7 7 


2 




1 0 


0 






0 






i. 


. 4 6 




7 7 


3 




1 0 


0 






0 






i. 


. 4 6 




7 8 


4 




1 0 


0 






0 






i 


. 4 6 




7 9 


5 




1 0 


0 






0 






i 


. 4 6 




7 9. 


6 




1 0 


0 






0 






i, 


. 4 6 




8 0 


7 




1 0 


0 






0 






i. 


, 4 6 




8 0 


8 




1 0 


0 






0 






i. 


, 4 6 




8 0 


9 




1 0 


0 






0 






i. 


. 4 6 




8 1 


1 0 




1 0 


0 






0 






i. 


. 4 6 




8 1 


1 1 




1 0 


0 






0 






i. 


. 4 6 




8 1 


1 2 




7 


7 












i 

JL . 


4 6 




R 7 


1 3 




8 


5 






1 5 






1. 


, 4 6 




9 0 


1 4 




9 


2 






8 






1 t 


4 6 




9 1 


1 5 




9 


7 






3 






1. 


, 4 6 




9 2 


1 6 




9 


6 






4 








4 6 




Q 1 
















m 


t 5 1 


















safest 






Rvis 


(%) 






ij Tvis 6 


























M 






















(%) 






a 


b 












i 


7 1. 


0 


M — 


6 


. 9 


- 3. 


4 






0. 6 


3 


. 8 


2 


7 2. 


2 


» - 


6 


. 7 


- 3. 


3 






0. 7 


3. 


. 7 


3 


7 3. 


9 


U - 


6 


. 3 


- 2. 


9 






0. 6 


3. 


. 8 


4 


7 4. 


0 


— 


6 


. 2 


-4. 


1 






0. 8 


3. 


. 6 


5 


6 6. 


2 


M — 


8 


. 4 


- 7. 


8 






0. 4 


3. 


. 0 


6 


7 4. 


1 


m - 


5 


. 6 


- 5. 


2 






0. 7 


3. 


. 6 


7 


8 2. 


0 


» - 


2 


. 8 


- 2. 


6 






0. 9 


4. 


. 0 


8 


7 3. 


4 


n — 


3 


. 1 


- 6. 


5 






0. 6 


3. 


. 7 


9 


6 4. 


8 


Kr 


0 


. 8 


- 1 0. 


5 






0. 4 


3. 


. 4 


1 0 


7 3. 


2 


m 


0 


. 5 


- 7. 


0 






0. 7 


3 


. 7 


1 1 


8 1. 


6 


w 


0 


. 3 


- 3. 


5 






0. 9 


4. 


. 1 


1 2 


7 6. 


8 




9 


. 8 


- 5. 


3 






0. 4 


3, 


. 2 


1 3 


8 1. 


2 




6 


. 5 


-3. 


5 






0. 7 


3. 


. 8 


1 4 


8 5. 


6 


*# 


3 


. 3 


- 1. 


8 






0. 9 


4. 


. 1 


1 5 


8 1. 


0 




2 


. 4 


-2. 


7 






0. 9 


4. 


. 1 


1 6 


8 5. 


6 




2 


. 5 


-0. 


8 






0. 9 


4. 


. 3 



[0 0 5 0] 



★ ★ [SI 6] 



mm 2000-1 09345 (P2000-1 09345A) 



(10) 



17 



18 



[0 0 5 1 ] 



[0 0 5 2] 







1 ^"J / J-J-4 J/ 1 fly**. HaJ. r*S\i \ * 












T i 0 2 S i 0 2 


Au 




(nm) 


1 


H5 


5 1 2 6 


2 3 


1.8 6 


7 0 


2 


H5 


5 1 2 6 


2 3 


1.8 6 


1 6 0 


3 


H 5 


5 1 26 


2 3 


1.86 


10 8 


4 


H5 


5 1 2 6 


2 3 


1.8 6 


10 8 






* * [i 


87] 












:*%) 










S i O2 Au 




(nm) 


1 


L 5 


10 0 


0 


1.4 6 


7 7 


2 


L 5 


10 0 


0 


1.46 


7 7 


3 


L 5 


10 0 


0 


1.4 6 


5 0 


4 


L 5 


1 0 0 


0 


1.46 


12 0 






3K [; 


883 














Rvis 


(%) 




Tvis 






















#^ 


(%) 


a b 






Pi® 


1 


5 8.0 


-7.9 -7.4 




3. 0 


6. 3 


2 


5 5.2 


-7.7 -7.3 




4. 0 


7. 1 


3 


5 6.9 


-7.3 -7.9 




3. 2 


6. 6 


4 


5 4. 0 


-7.2 -7.1 




4. 2 


7. 6 



[0 0 5 3] [ggttH 16] so 

RfctUtf Afiff**fT*iBSW«- *i*Ufc5 9 cmx 
8 9cmT3. 2 mm<D/f.^©S5II££^t"3»£#fe:7 
n-hfiyxm (1^5 7 51:, JB*f*= 1 . 5 0) co 

16^a-r^>yL> 1 6 0W/cmOiSiE*ffi'7> 
^ffl^tl 0 cmCD^II^e. 1 5mW/cm2(OS8W 

3 o &ffl<D%ft.mm%&m^ n 3 t^-ra^ 

ffifUcL 1 3>^7»2ISC*^*lnJ»^ (*F 

«S3 0 0t) -C^7XSS2 5 O'CtCjD^bT. S 

-r= 

[0 0 5 4] ±8E^5X«©R»Kfjt#feBt*»j«Ufc 



35 OfBftl 0mm) (3. ft>Ki&lf£LT. Mfe<7M>? 

^ ->;wi7 x * u ->witw]i, si sairiT-tome 

U 5 0 OICTSSfifcLfc. -tbTJ:©»— 

±E#7*«©SS^iiifc. Sn0 2 (34) -ZA0 (7) -AgPd 
0.4 (8) -ZAO (7) -Sn02 (50) -ZA0 (7) -AgPdO. 4 
(9) -ZAO (7) -Sn02 (52) -ZAO (7) -AgPdO. 4 
(7) -ZAO (7) -Sn02 (35) <DM\Z 1 4111 Vfz„ 
&*5. TZAOJ «, Zn (9 4M%) , Al (611:1 
%) O^^^^-y-y h^SRSRRJCttX/lyi'U >^ 
T»ettfc*£fc*llMfc*J«T*0. rAgPd0.4j tiA 
g (9 9. 6E*%) Pd (0. 411%) <D*5>)15> 

nfc^K-c**. zrz&wwzmm (nm) t&s, 

Zl©#S^ti2. 5Q/DO>'— hfiStfeitf 1 2% 

(&g) IJLab^MTitLt, a = -2. 
4T, b = 0. 7t<bO, H^feSr^LfCo ^-ffitCS 
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(11) 



19 



8M-*ilK±lltl/T. PDPt~ffiT33iiBl&]tr$(d>& 
D3a * $ ttfc ^ 7 X ^ -7 f 7 J )V A S ±§2# V X £ 

ftfc3te#7>r^*©jiilfi»ltta = 0. 2, b = 0. 3 

[0 0 5 5] 1 7 ] 1 6 H&ttS* ^ffl io 



Lfct)C0 o ) S±C^9^«©»z:iSK:«^-&, PDP 
[0 0 5 6] 

T £ c7)S<WI»lt«fi«l«ffl# 5 X^p°p ^TiStttH© 
PDP103t¥7-fM*«ft6ft5. 



(51) Int. CI. 7 
. G 0 9 F 9/30 
H 0 1 J 1 1/02 



3 1 6 



F I 

HO 1 J 11/02 
G0 2B 1/10 



T-7J-K (##) 



E 
A 



